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(54) [TITLE OF THE INVENTION] LIQUID CRYSTAL CELL 
(57) [ABSTRACT] 

[PROBLEM TO BE SOLVED] To obtain a liquid crystal cell in which 
orientation is hardly disturbed by the flow of the liquid crystal 
during injection of the liquid crystal. 

[SOLUTION] In an ST liquid crystal cell in which a pair of 
substrates 1, 4 having electrodes 2, 6 and orientation films 3, 7, 
respectively are sealed in a sealing part; a liquid crystal 11 is 
injected into the space between the substrates through a liquid 
crystal injection port 9 disposed in the sealing part; and the liquid 
crystal molecules are twisted and oriented by the orientation 
treatment of each orientation film, the liquid crystal injection port 
9 is disposed in the starting side of the orientation treatment of the 
orientation treatment direction B on the orientation film 7 having 
lower stability of the pretilt angle of the orientation between the 
orientation films and is disposed adjacent to the corner 4a of the 
substrate. 
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[CLAIMS] 

[CLAIM ll A liquid crystal cell comprising: a first substrate having 
an electrode and an orientation film went through an orientation 
treatment and having a first orientation treatment direction at 
least one surface thereof; a second substrate arranged with a space 
from the first substrate and having an electrode and an orientation 
film on a surface thereof facing the electrode side of the first 
substrate, the orientation film being subjected to an orientation 
treatment, having lower stability of the pretilt angle than the first 
orientation treatment, and having a second orientation treatment 
direction; a sealing part arranged around the first and the second 
substrate; a liquid crystal injection port provided in a portion of the 
sealing part; and liquid crystal injected between the first and the 
second substrate through the liquid crystal injection port, wherein 
the injection port is disposed in the starting side of the orientation 
treatment of the second orientation treatment direction and is 
disposed adjacent to the corner of the substrate. 
[CLAIM 2] The liquid crystal cell of claim 1, wherein 
the second substrate has a color filter layer. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD WHERE THE INVENTION BELONGS] The 
present invention specifically relates to a liquid crystal cell in a 
super twist (ST) liquid crystal display device, and to the position of 
the liquid crystal injection port formed in the liquid crystal cell. 
[0002] 

[PRIOR ART] The method for injecting liquid crystal to a liquid 
crystal cell comes in the vacuum injection method and the dropping 
injection method, and of these, the vacuum injection method is 
mainly used because the amount of liquid crystal injection can be 
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controlled easily. 

[0003] In the vacuum injection method, the injection port is 
disposed on the short-side side of the liquid crystal cell because of 
its manufacturing workability. However, in an ST liquid crystal 
display device where the liquid crystal molecules are subjected to 
an orientation treatment with a twist of 210 to 310 degrees, 
orientation is disturbed by the flow of the liquid crystal during 
injection of the liquid crystal, often having an unevenness of 
display. 
[0004] 

[PROBLEMS THE INVENTION IS GOING TO SOLVE] The an 
unevenness of display shows up remarkably in a color-display ST 
liquid crystal display device having a color filter in the inner 
surface of one of the substrates. This is because the substrate 
having the color filter is inferior to the substrate with no color 
filter in stability of the pretilt angle, and the orientation is more 
likely to be disturbed by the flow of the liquid crystal during 
injection of the liquid crystal. 

[0005] In view of the aforementioned problems, the present 
invention has the object of obtaining a liquid crystal cell in which 
orientation is hardly disturbed. 
[0006] 

[MEANS TO SOLVE THE PROBLEMS] The present invention 
provides a liquid crystal cell comprising: a first substrate having 
an electrode and an orientation film went through an orientation 
treatment and having a first orientation treatment direction at 
least one surface thereof; a second substrate arranged with a space 
from the first substrate and having an electrode and an orientation 
film on a surface thereof facing the electrode side of the first 
substrate, the orientation film being subjected to an orientation 
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treatment, having lower stability of the pretilt angle than the first 
orientation treatment, and having a second orientation treatment 
direction; a sealing part arranged around the first and the second 
substrate; a liquid crystal injection port provided in a portion of the 
sealing part; and liquid crystal injected between the first and the 
second substrate through the liquid crystal injection port, wherein 
the injection port is disposed in the starting side of the orientation 
treatment of the second orientation treatment direction and is 
disposed adjacent to the corner of the substrate. 

[0007] When liquid crystal is contacted with the surface of an 
orientation film went through a rubbing orientation treatment, 
liquid crystal molecules (director) are oriented in such a manner as 
to be aligned in the orientation treatment direction, and also to be 
raised at a fixed angle with their back to the starting side of the 
rubbing orientation treatment. The rising angle of the director in 
contact with the substrates is called a pretilt angle, which is 
usually 2 to 6 degrees with regard to the substrate surfaces. 
[0008] The orientation is disturbed in the flow direction by the flow 
of the liquid crystal during injection of the liquid crystal when the 
liquid crystal is injected into the cell through the injection port. 
The reason for this is considered that the liquid crystal moving 
with orientability across the surface went through an orientation 
treatment deteriorates the power to control the orientation of the 
surface of the orientation film. 

[0009] When the orientation treatment direction and the liquid 
crystal flow direction are far apart from each other, the influence 
becomes serious for the orientation-treated surface with low 
stability of the pretilt angle, and this shows up as an unevenness of 
display. Of this unevenness of display, slight unevenness becomes 
unnoticeabie by an anneal orientation treatment in which the cell 
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is heated to a temperature higher than the transition point of the 
liquid crystal. 

[OOlO] Such stability of the pretilt angle, that is, the power to 
control the pretilt angle and the director depends on the material of 
the orientation films, the method of the orientation treatment, the 
foundation structure and material of the orientation-treated 
surface. 

[0011] In an ST display device having a color filter in one of the 
substrates, the orientation surface of the color filter side is inferior 
in stability of the pretilt angle to the surface with no color filter. 
In this case, if the liquid crystal injection direction is nearly the 
same as the orientation direction of the substrate with the color 
filter, an unevenness of display due to the flow direction during 
injection of the liquid crystal is not very noticeable. However, the 
unevenness of display becomes noticeable if the liquid crystal 
injection direction is far away from the orientation direction. 
Although in a device using no color filter, an unevenness of display 
may be caused due to flow orientation failure, it can be made 
unnoticeable by the anneal orientation treatment. However, in a 
device with a color filter, an unevenness of display cannot be solved 
sufficiently. 

[0012] The present invention provides a cell structure in which the 
liquid crystal injection port is designed to be nearly aligned to the 
liquid crystal injection direction and the orientation treatment 
direction that is inferior in stability of the tilt angle so as to obtain 
a uniform display. 

[0013] The present invention further provides a cell structure in 
which the liquid crystal injection port is disposed in the starting 
side of the orientation treatment of the orientation treatment 
direction that has poor or low stability of the tilt angle. 
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[0014] Although it is impossible to flow the liquid crystal so as to 
align the liquid crystal flow direction to the orientation direction 
on the entire surface of the liquid crystal cell display surface, it is 
possible to align the directions mostly with the use of a wider 
injection port. However, the liquid crystal injection port is 
supported by the upper and the lower substrate with less power 
than the sealing part, so widening it to an extreme degree or 
disposing it across the cell corner are vulnerable to substrate 
spacing disorder in parts and not preferable in terms of 
manufacture. Taking simplicity and workability in fabrication 
into consideration, an unevenness of display becomes unnoticeable 
when the injection port is disposed adjacent to the corner of both 
sides in the starting side of the orientation treatment poor in a 
pretilt angle, and then liquid crystal is injected therein. 
[0015] 

[EMBODIMENTS OF THE INVENTION] Figures 1 (a), (b) show an 
embodiment of the present invention; (a) are a flat view and (b) is a 
magnified cross sectional view. 

[0016] One surface of the transparent first substrate 1 having a 
rectangular shape is provided with an arch-shaped transparent 
electrode 2 and an orientation film 3 went through an orientation 
treatment and having a first orientation treatment direction A. A 
rectangular cell is formed by combining a transparent second 
substrate 4 and the first substrate 1 with a space therebetween and 
sealing around the substrates with a sealing part 8. 
[0017] The second substrate 4 is provided with the lamination of a 
color filter layer 5 for red, green, and blue, an arch shaped 
transparent electrode 6 crossing with the electrode 2 of the first 
substrate at right angles, and an orientation film 7 went through 
an orientation treatment and having a second orientation 
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treatment direction B lower in stability of the pretilt angle than 
the first orientation treatment A. 

[0018] A liquid crystal injection port 9 is disposed in a portion of 
the sealing part 8, which is adjacent to the corner 4a of the 
substrates 1, 4. A spacer 10 is diffused between the substrates to 
control the space between the substrates, and the liquid crystal 11 
is injected through this liquid crystal injection port 9 into the space 
between the substrates. 

[0019] The orientation treatment direction A of the orientation 
treatment of the orientation film 3 on the first substrate 1 goes 
from lower right to upper left, and the orientation treatment 
direction B of the orientation treatment of the orientation film 7 on 
the second substrate 4 goes from upper right to lower left. The 
liquid crystal injection port is disposed adjacent to the corner 11 of 
the substrate in the starting side of the orientation treatment of 
the second orientation treatment direction B. In other words, in 
the drawing, the back corner side of arrow B becomes the starting 
side of the orientation treatment. In the rubbing treatment, 
rubbing is done in this direction. 

[0020] When the first and second substrates are faced to each other, 
the orientation treatment directions A and B cross each other at a 
twist angle C, that is, from 210 to 310 degrees. When nematic 
liquid crystal containing a chiral agent is injected, while no voltage 
is being applied on the electrode, an ST liquid crystal cell is formed 
with a twist arrangement from the first substrate 1 to the second 
substrate 4 at the angle C as illustrated. 

[0021] The orientation treatment of the orientation film 7 on the 
second substrate is inferior in stability of the pretilt angle due to 
the presence of the color filter to the orientation film 3 on the first 
substrate, and the power to control the orientation is weakened by 
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the flow of the liquid crystal to be injected. However, the liquid 
crystal injection port 9 is disposed adjacent to the corner 11 of the 
substrate in the starting side of the orientation treatment of the 
second orientation treatment direction B so as to reduce the 
influence of the flow of the liquid crystal and suppress orientation 
disturbance. 
[0022] 

[EMBODIMENT] The embodiment of the present invention will be 
described as follows. 

[0023] In Figure 1, a polyimide (SE-150 manufactured by Nissan 
Chemical Industries, Ltd) solution as the orientation film 3 was 
applied on the surface of the glass substrate 1 having an 
arch-shaped transparent electrode 2 such as ITO, burned at 250<»C 
for 30 minutes so as to obtain a polyimide thin film having a 
thickness of 800A (angstroms). After that, a rubbing treatment 
was applied as indicated by arrow A in the drawing so as to obtain 
the orientation film 3. On the other hand, the counter substrate is 
provided with a color filter 5, and a polyimide film of the same kind 
was formed on the glass substrate 4 having an arch-shaped 
transparent electrode 6 such as ITO. Then, a rubbing treatment 
was applied in the illustrated direction of arrow B so as to form the 
orientation film 7. 

[0024] Later, an epoxybased adhesive agent containing a 
6pm-diameter glass fiber was printed as the circumferential 
sealing agent along the circumference of the orientation film 3 on 
the substrate 1, while the liquid crystal injection port 9 is formed 
adjacent to the corner 4a at both sides in the rubbing starting side 
of the substrate 4 having a color filter. Then, 6pm-diameter resin 
balls were diffused as the spacer 10 on the surface of the glass 
substrate 4. The substrates were faced and bonded to each other 
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in a manner that the orientation films face each other and the 
orientation treatment directions A, B are twisted by 240 degrees, 
thereby completing an empty cell. 

[0025] By the vacuum injection method, a color display ST liquid 
crystal display cell was formed by injecting and sealing the liquid 
crystal 11 in which 1% by weight of chiral agent (trade name*S-81l) 
was added to a nematic liquid crystal material (trade 
name:ZLI-2292). 

[0026] This liquid crystal cell was disposed between polarizer 
plates and observed to find that uniform orientation and uniform 
spacing were obtained on the entire surface of the cell. A driving 
circuit was used for display illumination to obtain a uniform and 
excellent display with no unevenness such as flow orientation 
resulting from liquid crystal injection. 

[0027] (Comparative Example l) As shown in Figure 2, for 
comparison with the embodiment of the present invention shown in 
Figure 1, a color display ST liquid crystal cell was formed by 
disposing the liquid crystal injection port 12 in the center of the 
right short side 13 and injecting and sealing liquid crystal of the 
same kind as in embodiment. 

[0028] This liquid crystal cell was disposed between polarizing 
plates and observed to find that uniform spacing was formed inside 
the cell surface. A flow orientation due to the liquid crystal 
injection was seen in some parts on the cell inner surface, and when 
the driving circuit was connected for display illumination, there 
was an unevenness of display of a flow direction due to the liquid 
crystal injection, failing to provide excellent display. Even if an 
anneal orientation treatment was applied over the transition point 
of the liquid crystal, an unevenness of display of the flow 
orientation was only partly improved, failing to provide uniform 
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and excellent display. 

[0029] (Comparative Example 2) A cell was produced by the same 
manufacturing method and the same cell structure as the 
embodiment except that the liquid crystal injection port 14 was 
formed at the corner in the starting side of the orientation 
treatment of the orientation treatment direction A of the substrate 
1 having no color filter as shown in Figure 3. 

[0030] This liquid crystal cell was disposed between polarizing 
plates and observed to find that a uniform spacing was formed 
inside the cell surface, but a flow orientation due to the liquid 
crystal injection was seen in some parts on the cell inner surface, 
and when the driving circuit was used for display illumination, 
there was an unevenness of display of a flow direction due to the 
liquid crystal injection, failing to provide excellent display. Even if 
an anneal orientation treatment was applied over the transition 
point of the liquid crystal, an unevenness of display of the flow 
orientation did not disappear, failing to provide uniform and 
excellent display. 

[0031] The embodiment of the present invention was described 
hereinbefore; however, it goes without saying that the material, 
conditions, orientation method are not limited to those described in 
the embodiment, and can be applied to cells manufactured by other 
materials, other conditions, and other orientation methods. In 
addition, besides the simple matrix type as in the embodiment, it 
can be applied to active matrix driving system using switching 
elements such as TFT or MIM elements as well. 
[0032] 

[EFFECTS OF THE PRESENT INVENTION] According to the 
present invention, a large screen liquid crystal display device 
having excellent orientation, uniform display, wide view angle. 
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high contrast, light weight, and high reliability can be obtained. 
[BRIEF DESCRIPTION OF THE DRAININGS] 

[Figure l] This view depicts the embodiment of the present 
invention; (a) is a flat view, and (b) is a magnified cross sectional 
view. 

[Figure 2] The flat view of Comparative Example 1. 

[Figure 3] The flat view of Comparative Example 2. 

[EXPLANATION OF SYMBOLS] 

1* substrate 

2' electrode 

3* orientation film 

4' substrate 

4a" corner 

5: color filter layer 

6- electrode 

7- orientation film 

8- sealing part 

9: liquid crystal injection port 

10: spacer 

11 : liquid crystal 
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(54) LIQUID CRYSTAL CELL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal cell 
in which orientation is hardly disturbed by the flow of 
the liquid crystal during injection of the liquid crystal. 

SOLUTION: An ST liquid crystal cell is obtd. by sealing 
a pair of substrates 1, 4 having electrodes 2, 6 and 
orienting films 3, 7, respectively, in a sealing part 
and injecting a liquid crystal 1 1 into the space between 
the substrates through a liquid crystal injection port 9 
disposed in the sealing part. The liquid crystal 
molecules are twisted and oriented by the ohentation 
treatment of each orienting film. The liquid crystal 
injection port 9 is disposed in the starting side of the 
orientation treatment of the orientation direction (B) 
on the orienting film 7 having lower stability of the 
pretilt angle of the orientation between two orienting 
films and is disposed adjacent to the corner 4a of the 
substrate. 
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